Purpose. To review the outcome of acetabular revision with bone grafting and cementation for aseptic loosening after primary Charnley low-friction hip arthroplasty with structural bulk autografts in 15 patients. Methods. Records were reviewed for 3 men and 12 women aged 31 to 72 (mean, 53) years who underwent acetabular revision with bone grafting and cementation for aseptic loosening at a mean of 12.4 (range, 6.6-20.3) years after primary Charnley low-friction hip arthroplasty with superolateral structural bulk autografts from the femoral head for dysplastic hip (n=14) or bone loss secondary to acetabular fracture (n=1). Results. After a mean follow-up of 6.7 (range, 1.1-14.5) years, the mean Merle d'Aubigné and Postel score improved from 8.55 to 16.5. Bridging trabeculae was noted in 10 hips and graft remodelling in 5 hips. 2016;24(3):328-31 to 2. The mean hip centre of rotation was 21.6 (range, 16.2-30.6) mm. Two women required re-revision for aseptic loosening of the acetabulum after 8.5 and 6.6 years. The first one underwent re-revision with solid allograft for superolateral deficiency of the acetabulum. The second one underwent re-revision with solid and morselised bone allografts for loosened acetabulum. One patient had superior migration of the acetabulum for 9 mm at year 2, but it was asymptomatic. One patient had a dislocation that was reduced with manipulation under anaesthesia. Three patients had trochanteric non-union and presented with lateral thigh pain and tenderness, but no further surgery was performed. Conclusion. The medium-term outcome of acetabular revision with bone grafting and cementation is satisfactory. Repeat bone grafting is required to restore the anatomic acetabular position and bone loss secondary to acetabular loosening.
to 2. The mean hip centre of rotation was 21.6 (range, 16.2-30.6) mm. Two women required re-revision for aseptic loosening of the acetabulum after 8.5 and 6.6 years. The first one underwent re-revision with solid allograft for superolateral deficiency of the acetabulum. The second one underwent re-revision with solid and morselised bone allografts for loosened acetabulum. One patient had superior migration of the acetabulum for 9 mm at year 2, but it was asymptomatic. One patient had a dislocation that was reduced with manipulation under anaesthesia. Three patients had trochanteric non-union and presented with lateral thigh pain and tenderness, but no further surgery was performed. Conclusion. The medium-term outcome of acetabular revision with bone grafting and cementation is satisfactory. Repeat bone grafting is required to restore the anatomic acetabular position and bone loss secondary to acetabular loosening. introduction Acetabular reconstruction for hip dysplasia or trauma is challenging; the use of bulk autografts has achieved good long-term outcome. [1] [2] [3] [4] The bone graft enables anatomic positioning of the acetabulum, provides mechanical support to the acetabulum, and restores the bone stock for future revision surgery. 5 There are few reports on the results of revision for failed acetabula. [6] [7] [8] This study reviewed the outcome of acetabular revision with bone grafting and cementation for aseptic loosening after primary Charnley low-friction hip arthroplasty with structural bulk autografts in 15 patients.
Materials and Methods
Records were reviewed for 3 men and 12 women aged 31 to 72 (mean, 53) years who underwent acetabular revision with bone grafting and cementation for aseptic loosening (Fig.) at a mean of 12.4 (range, 6.6-20.3) years after primary Charnley low-friction hip arthroplasty combined with superolateral structural bulk autografts from the femoral head 9 for dysplastic hip (n=14) or bone loss secondary to acetabular fracture (n=1). Three patients also had aseptic loosening of the stem, wear of the cup, and dislocation.
Through the trochanteric osteotomy approach, the acetabulum and cement were extracted, and the acetabulum was prepared using Charnely gouges and curettes to expose bleeding bone surfaces. The appropriate-sized trial acetabular component was positioned at the level of the teardrop to help determine whether the bone defect could be supplemented by bone cement alone or further bone graft was required. In all 15 hips, further bone grafting was deemed necessary to fill the defect and/or to provide structural rim support. Morselised impaction bone grafts were used in 10 hips, and additional bulk grafts were used in the remaining 5 hips. Fresh frozen femoral head allograft was used in all patients. The acetabulum was then cemented. In 3 hips, the femoral stem was also revised.
Postoperatively, partial weight-bearing mobilisation with 2 crutches was allowed for the 12 weeks. Patients were followed up at 6 weeks, 12 weeks, one year, and then annually or biennially.
Clinical outcome was assessed using the Merle d'Aubigné and Postel scoring system. 10 Radiological outcome of the acetabulum was assessed using the criteria of Hodgkinson et al. 11 Loosening was defined as a demarcation >1 mm thickness (type 3) and/ or acetabular migration (type 4). Graft uptake was defined as visible remodelling or bridging trabeculae. Heterotopic ossification was graded using the Brooker classification. 12 The hip centre of rotation was measured from the first postoperative radiograph using the inter-teardrop line, and was deemed high if >35 mm.
results
After a mean follow-up of 6.7 (range, 1.1-14.5) years, the mean Merle d'Aubigné and Postel score improved from 8.55 to 16.5, and subscores for pain from 3.1 to 6, for gait from 2.5 to 5.3, and for range of motion from 3 to 5.1. Bridging trabeculae was noted in 10 hips and graft remodelling in 5 hips. Five hips had ectopic ossification of Brooker grade 1 to 2. The mean hip centre of rotation was 21.6 (range, 16.2-30.6) mm.
Two women required re-revision for aseptic Figure  Radiographs showing (a) loosening of the acetabulum of the right hip at 9-year follow-up after bilateral primary hip arthroplasty with bulk autografts, (b) revision of the right acetabulum with morselised impaction bone grafts, and (c) follow-up at 6 years.
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loosening of the acetabulum after 8.5 and 6.6 years. The first one underwent re-revision at the age of 51 years with solid allograft for superolateral deficiency of the acetabulum; the hip has remained well after 6 years. The second one underwent re-revision at the age of 81 years with solid and morselised bone allografts for loosened acetabulum; the hip has remained well after 15 months. In both patients, the grafted bone was well-incorporated prior to development of bone loss, and their primary femoral stem was not loosened. One patient had superior migration of the acetabulum for 9 mm at year 2, but it was asymptomatic. At 4.5-year follow-up, the acetabulum has remained stable in its new position. Another acetabulum showed evidence of loosening and is being closely monitored.
One patient had a dislocation that was reduced with manipulation under anaesthesia. Three patients had trochanteric non-union and presented with lateral thigh pain and tenderness, but no further surgery was performed.
discussion
Structural bulk autografts successfully augmented the pelvic bone stock in most of 28 patients with dysplastic hips even after 8 to 15 years. 13 Nonetheless, when aseptic loosening of the acetabulum occurs and necessitates revision, attenuation of acetabular bone mass is noted, presumably owing to the destructive effect of osteolysis and loosening. 8 In 34 acetabular revisions after primary surgery with shelf autografts, 62% of the hips had severe bone loss and needed revision with trabecular metal augments (n=2), shelf allograft (n=3), or morsellised bone allograft (n=14). 8 In 9 hips with cementless acetabular revision after primary acetabular reconstruction with a bulk femoral head graft, 4 hips had mild or moderate bone defect that needed particulate bone graft after reaming, and 2 hips had major bone loss in the medial wall, dome, and anterior and posterior columns and needed extensive particulate bone graft. 6 In both studies, bone grafting was needed at revision surgery despite use of a cementless acetabulum.
In our series, bone grafting enabled replenishment of the bone stock with a biological medium (fresh frozen allograft) and placement of the cemented acetabulum at an anatomic position. This is in contrast to the use of a cementless acetabulum whose position is usually determined by the remaining bone stock. In 52 cementless acetabular revisions for failed primary arthroplasty for dysplastic hips, 35 of the 39 hips that had high hip centre preoperatively also had high hip centre at revision, with the hip centre elevated by a mean 5.5 mm at revision. 7 In our series, the mean hip centre was 21.6 mm; none of the revised acetabula was placed at a high hip centre.
Limitations of our study were the small number of patients and short follow-up duration.
conclusion
The medium-term outcome of acetabular revision with bone grafting and cementation is satisfactory. Repeat bone grafting is required to restore the anatomic acetabular position and bone loss secondary to acetabular loosening.
